This description is mainly based on experience gained at Great Ormond Street over the past nine years-about 300 cases having been admitted. It owes much to the teaching of Denis Browne.
The classification of Ladd and Gross (I934) into four types has been abandoned because it did not seem to give useful grouping of cases with similar origins, treatment or prognosis. A classification has been developed which is based on different conceptions of the embryology-which were first put forward by Sir Arthur Keith as long ago as I908-and only differs in detail from the usage of
Stephens (I953) and Browne (I955).
Imperforate anus is an unfortunate generic name because the great majority of cases have some opening even though it be displaced and small. Two concepts seem to explain the majority of abnormalities as clinically found. One is the idea of failure of migration so that an orifice or its remnant will remain at the site of a more primitive anus. The other is the concept of excessive fusion of the lateral genital folds ' covering ' the anus and usually leaving an opening somewhere anterior to the usual anal site. (Bill, of Seattle, has recently (1958) put forward somewhat similar suggestions.)
The commoner clinical types found are:-Vulval Ectopic Anus
Here there is an orifice below the hymen. It is usually stenotic. There may be a suggestion of dimpling at the normal anal site and there is a reasonably developed strip of muscle representing the external sphincter running back from the site of the perineal body to the region of the coccyx. More important, the puborectalis sling of the levator ani is usually normally developed around the lower end of the bowel before this takes its abnormal terminal course. Satisfactory continence can be achieved as a result of this sling.
It is believed that this condition may arise in two ways-by failure of the anus to migrate back from this primitive position or by covering of the true anus by overfusion of the lateral genital folds. This will be discussed further when treatment is considered.
Perineal Ectopic Anus
May occur in either sex, with an opening just behind the scrotum in a boy or vulva in a girl. It can be looked on as a lesser degree of the ectopia described above.
Covered Anus
In the male there is an epithelial excrescence overlying the usual anal site. It may have a thin spot in it through which ' membrane,' the meconium, shines bluish. Or the fusion may be complete over the anal site so that a track is formed running just under the skin of the midline raphe. It usually bears little epithelial pearls and opens near the root of the scrotum, but occasionally goes further along the raphe and may open as far forward as the coronal sulcus of the penis. The sphincter is usually fully developed in these babies. It is believed that some of the vulval' ectopic ' ani in girls also arise in this way.
Microscopic Anus
May be looked on as a variant of the above covered anus. The covering may be by overfusion of the anal tubercles in this type. Only a 'flyspeck' of meconium reveals the entrance to the bowel in an apparently imperforate perineum, but dilatation discloses a normal anus beneath. Ano-rectal Stenosis A fibrous ring at the upper end of the anal canal where the proctodaeum joins the rectum. Not very common, but important because it can only be detected by digital examination of the rectum, and delay in diagnosis can cause such severe secondary dilatation of the rectum. Cloaca (' Imperforate Rectum') A much more primitive state in which the most important practical difference from the foregoing lesions is that the bowel ends above the levator diaphragm. It usually has an abnormal opening which could correspond to an even more primitive form of anus. In the male it usually opens into the prostatic urethra-the classical ' atresia ani ureth- The female genital system may be bifid to a varying degree from a bicornuate uterus to a complete duplication with a septate vagina and a uterus opening into each side.
Associated Defects
The most important groups of associated defects are the local skeletal ones-usually sacral agenesis -and those of the urinary tract. Congenital lesions of the heart also occur in a significant proportion (Winkel Smith, 1953) .
Reduction of the sacrum to three segments or less has always been associated with bladder neck dysfunction in our experience (Innes Williams and Nixon, I957; Parkkulainen, 1957) .
Defects of the pelvic floor musculature have also been mentioned as common in the high anomalies and are obviously a danger to continence but may be considered as a part of the deformity rather than as an associated defect. They may also occur with the low anomalies.
The development of the urinary tract is closely bound up with that of the bowel so that it is not surprising that abnormalities are frequently associated. Apart from the bladder neck troubles already mentioned, upper tract lesions have been found in at least a third and will probably be found to be even commoner when they are looked for more consistently. Duplication of the kidney is common-also hydronephrosis, hypoplasia, aplasia and a congenital cystic condition. Fortunately unilateral abnormalities seem much more common than bilateral. Intravenous Most of the ectopic ani finish with Browne's 'shot gun ' perineum-with both barrels alongside-as in the naturally occurring perineal ectopic anus. Providing the enlargement of the anus has been adequate, function is normal except in the minority who have associated pelvic floor or sacral defects. No further treatment is required for this minor deviation from the normal. Normal childbirth can take place with this type of perineum. In a few, however, the anal orifice, though adequate in size, remains tilted into the posterior wall of the vagina so that it is difficult to clean, and vaginal soiling may occur with later repercussions. In such a case secondary transplantation of the anus to the normal site is performed. The best time is probably the fourth year. If it is done in the neonatal period a proportion will break down, forming a scarred stenotic channel. This is probably because the bowel wall is not tough enough to hold stitches against the strains of defaecation (so that it cannot be avoided by attention to atraumatic technique) as well as to inadequate blood supply (so that the mucosa always looks blue and congested after such an attempt). Proximal colostomy has been found also to be an inadequate safeguard against breakdown. The toddler period is avoided, because anal manipulations at this age are so upsetting and co-operation of the child in post-operative training will be unsatisfactory.
The During the operation a wide-bore tube is inserted into the bowel and loosely stitched to it as suggested by Denis Browne. This makes handling much easier and also its withdrawal to the new position. It is important to avoid the temptation to make a complete midline incision from the abnormal site back to the desired one. Exposure is excellent and many books describe this incision, but it has been found that as healing proceeds the anterior part of it contracts, drawing the anus forward and upward until it finishes astonishingly near where it started.
Cloaca presents a different problem. Treatment is much more difficult in these cases where the bowel stops above the pelvic floor. The bowel has to be brought through the pelvic floor in front of the puborectalis sling before an orifice can be fashioned. An immediate abdomino anal pull through operation is preferred. The operation is not difficult if a unit is available accustomed to major surgery in the newborn. The mobility obtained by the abdominal approach allows sufficient slack in the bowel to prevent the risk of retraction group.bmj.com on April 15, 2017 -Published by http://pmj.bmj.com/ Downloaded from mentioned in the discussion of perineal transplantation of the ectopic anus. Attempts at perineal operations on the high anomalies have no place. ' Classical' dissection up the hollow of the sacrum endangers the puborectalis sling on which all hope of continence may depend. The operation is not really one for the occasional neonatal surgeon. If all facilities are not available it is better to carry out a transverse colostomy as urgent treatment. This is preferable to iliac colostomy because it leaves the pelvis and sigmoid loop free for a later definitive operation. The latter should not be unduly delayed, because if the defunctioning is efficient enough the sigmoid loop may remain small and collapsed and not grow sufficiently to allow a pull through without tension. Also, urinary infections may arise in the usual male type with an opening into the urethra. Colostomy is also preferable as a primary measure if the baby is referred late in poor general condition.
Great stress is laid on the importance of making the channel for the bowel through the pelvic floor immediately behind the urethra in the male or the vagina in the female. This ensures that it will be in front of any puborectalis sling without the dangers of damage inherent in an attempt to dissect out the sling at this age. The pelvic splanchnics are clustered around the end of the bowel and should be avoided by keeping further back at this level. Damage to bladder control is the most serious complication of this operation. Further work on the anatomy of this area is in progress (J. E. Scott, unpublished observations). If the bladder (and vagina in the female) are drawn up out of the wound and back over the pubes then the ' fistula' comes up and is easier to separate than may be thought. Otherwise the operation is the standard one described by Rhoads (I948) and others.
Results
In the 'low' cases where the bowel passes through the pelvic floor before going wrong (ectopic and covered anus) the result is virtually normal continence in the great majority. The ' high' cases where the bowel stops on the pelvic floor (cloaca) are much less satisfactory. They can be trained to social cleanliness when old enough to co-operate but it cannot be called normal continence except in the rare variant with a complete proctodaeum present below the blind end of bowel. It is, however, preferred to a colostomy life. In my experience most children react badly to a colostomy, becoming much upset at puberty, if not before. To grow up with a colostomy is a very different matter to its acceptance by a mature developed individual. We feel that an attempt to avoid it is almost always justified. Congenital atresia of the colon occurs but is excessively rare. The same three types occur as in the small bowel-i.e., a septum, a cord-like segment or a complete gap. It presents clinically and radiologically as a typical large bowel obstruction in the neonatal period. The treatment consists of primary resection of the atresia and a few inches of hypertrophied bowel proximal to it, and endto-back anastomosis in the usual fashion (Nixon, 1955) . If 
